The article deals with possibilities of better governance regarding natural and anthropogenic risks and building of resilience of medium towns and cities against disasters. Such systematic approach could be applied for example using new Czech certifi ed methodology "Tools Of Resilience", which has been developed recently within the short project number no. VF20152016047 under the grant of Czech Ministry of the Interior in period 2015-2016 and afterwards certifi ed in 2017 by Czech Ministry of the Environment. Basic starting points, used methods, steps of new methodology and its annexes, will be breafl y described in the topic.
Introduction
In last 5-10 years, the term "resilience" getting to be very intensively used worldwide, both by scientists and politics, especially according to the Hyogo Framework for Action (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) , the Sendai Framework for Disaster Risk Reduction (2015) (2016) (2017) (2018) (2019) (2020) (2021) (2022) (2023) (2024) (2025) (2026) (2027) (2028) (2029) (2030) , ongoing climate change and obvious shifts in ecosystems. A lot of potentially useful tools, strategies, guidelines and publications have been written and promoted (for example by experts from Resilience Alliance, Organisation for Economic Co-operation and Development, The United Nations Offi ce for Disaster Risk Reduction, World Economic Forum, Stocholm Resilience Centre, etc.). The questions are: How can we wisely implement to live some of these great concepts, ideas and tools in the conditions of Middle Europe? How can we change the current not very resilient behavioral patterns of children and adults in the cities from rather passive reaction (mostly just waiting for rescue in the time after any disaster), towards more active pursuit of self-protection and self-rescue? How can we adapt rather old city systems to climate change and other new threats?
Societal development in the 21 st century development also points to the fact that most of the world's population will live in cities (UNDESA, 2015) . Ensuring good and sustainable quality of life within complex city systems requires well done nets of interconnected institutions, infrastructures, information and involved stakeholders. Cities are perceived by people (Gerland et al., 2014) as centres of social life with greatest economic development and good opportunities and innovations. Regarding the ever-increasing costs of living in family houses, it is not possible to exclude the view (Hoornweg and Pope, 2014 ) that rather wealthy people will be able to live in small villages, communities or solitudes in the future.
Cities are also places where accumulation of longterm stressors or the occurrence of sudden shocks occurs. These may even result in the collapse of the community or society, physical collapse, natural disaster or economic shortage (Da Silva, 2013) . This has already happened in the past, but it is also happening now and may happen again in the future, if the city or village would not be resilient enough.
Cities have faced the risks since antient times, and many cities that have existed for centuries already have shown their resilience. This occurred mainly in times of shortage of resources, threats of natural origin and confl icts (Hodge, 2002; National Geographic, 2012; Ebrey, 1999) . In the 21 st century, new challenges are posed by globally threatening threats, such as climate change, disease pandemics, economic fl uctuations, social unrest and various forms of terrorism.
The scale of urban risk is changing (growing, stagnating or decreasing) with the changing population of the city, respectively with the number of vulnerable people. This risk is also becoming more and more unpredictable in view of the complexity of urban systems and the uncertainty associated with many threats (notably, for example, with climate change and the subsequent manifestations of this change). Risk assessment and the implementation of measures to mitigate specifi c foreseeable risks will continue to play a signifi cant role in spatial and urban planning processes and reciprocally, spatial planning fundamentally affects level of safety and security (The Conception, 2015) . Cities need to ensure that their development strategies and investments will increase and do not undermine their resilience.
During introductory phase of project, the team deals with clarifi cation of basic terms and fi nding of best available approaches and schools on resilience around the world. World leading institutions, communities and scientists, publishing on resilience topic, were found for example in the USA (Cox, 2012; Moore, 2012; Cutter et al., 2013; U.S. EPA, 2016) , in Europe - (Folke, 2006; Rockström, 2009 et al.; Renn, 2011; OECD, 2014; Moberg and Simonsen, 2014) as well as on the global level (UNISDR, 2015) . Obviously, a lot of basic principles, theories, approaches and tools for resilience were published and described in last decades.
From available defi nitions of "What is Resilience" we see as most applicable following ones: -Video: senior research fellow Brian Walker explains the concept of resilience (Video, 2015) .
-Resilience is the capacity of a social-ecological system to absorb or withstand perturbations and other stressors such that the system remains within the same regime, essentially maintaining its structure and functions. It describes the degree to which the system is capable of self-organization, learning and adaptation (this defi nition has roots in ecology) (Holling, 1973; Gunderson & Holling, 2002; Walker et al., 2004 ). -Disaster resilience is "the capacity of a system, community or society potentially exposed to hazards to adapt, by resisting or changing in order to reach and maintain an acceptable level of functioning and structure" Hyogo Framework for Action, see UNISDR, 2005 
Materials and methods
During the project solution mostly theoretical and simulation methods were used: -Literature search, focused on current available approaches (e. g. Zio, 2016) In the following tab. 2, it is presented example of evaluation, done using proposed criteria. Approaches and/or tools with highest ranking, was recommended within the specifi c steps of newly developed methodology. According to the key points of the call of the Czech Ministry of Interior and Ministry of Environment, the work of VSB-TUO team was focused especially on fi nding of suitable approaches and tools, applicable in local conditions. Following tab. 1 presents a short summary of possible types of approaches and tools, which was identifi ed during literature search process within the project. Fig. 1 . For better clarity, the diagram is colour coded with respect to the competencies of
Results
The methodology "Tools of Resilience", as a main resul/t of the project, was conceived as a gradual fulfi lment of a democratic process, focused on a voluntary increasing of the resilience of a city, its citizens, infrastructure and, last but not least, eco-systems connected to the city (respectively) pp. 1 -10, DOI 10.1515 1 -10, DOI 10. /tvsbses-2017 Fig. 1 "Tools of Resilience" methodology scheme However, it is not a matter of creating new structures, but creating a suitable environment with suitable actors. It is suitable to modify structures functioning up to now so that they function even in case of an event (activation of threat). When looking for representatives of all interested parties it is necessary to focus not only on parties defi ned by respective laws but also on their roles and position in the given process related to specifi c threats. This achieves a greater complexity during the subsequent solving of a given goal, and this also eliminates the possibility for one representative of an interested party to engage numerous roles.
Identifi cation and characterization of threats
Identifi cation and characterization of threats to the municipality, city, community, infrastructure and environment is the initial step to building resilience and this step must not be underestimated.
Tab. 3 illustrated possible threats and oriented particularly at potential threats of catastrophes (crisis situations) in the Czech Republic, due to which the municipality can be vulnerable. One must realize that this is not an exhaustive list of possibilities; therefore, it is necessary to consider the specifi city of the given territory in relation not only to the mentioned threats, but also to other possibilities.
Tab. 3 Illustration part of "Threats" checklist for city/municipality 4 Determining vulnerability and the resilience of a municipality/city This is a key block (highlighted in the diagram) of the methodology focused on analytical work in relation to selected threats, and risks, which the threats present for vulnerable, exposed target systems of cities, municipalities or communities. This step also includes further analyses and evaluation of only those threats, selected in the previous step of the solution using a checklist.
The whole process of determining the vulnerability and resilience of a municipality/ actors who are key members of the given step or part of the methodology. Colour coding is as follows:
• Decision-making process steps are always coloured orange. Making of the respective decisions should be the work or the respective responsible bodies.
• Green marks the so-called "action parts". These are the specialized parts of the methodology which should be implemented by a workgroup, an executive body of municipality management or experts. • Blue represents possible tools which can be used for solving respective steps of the method-ology. Some of these tools are contained directly in the electronic appendices.
Individual steps of methodology implementation are subsequently specifi ed in detail.
START: The decision of a city/ municipality or other community about build-ing resilience
The decision to build resilience in a municipality or city is an important political step with broad implications. For this purpose, it is necessary to realize that the solution of a future, maybe short-term, problem must be prepared over the longterm. Similarly, it is important to acknowledge that some crisis events may occur and then it will be necessary to evaluate which solutions are possible; however, these solutions may correlate with the idea that it will be necessary to invest part of one´s resources to successfully avert a threat or make its impacts bearable.
The decision to build resilience does not lie in the creation of new structures, but, on the contrary, to change the method of thinking in the process so that it successfully targets prevention and problem solving not only today but also in the future. Resilience typically also includes a change in approach to management at any level in the community, meaning a move from crisis management to risk management (pursuant to the Framework from Hyogo).
Creation of a workgroup including signifi cant stakeholders and experts
For the successful creation of a workgroup, for building resilience and the subsequent formulation of necessary strategies and action plans, it is necessary to set up an environment for participation by involving representatives from all interested parties. Whereas, the very basis is to defi ne participation not by community according to place, but by community according to interest. Participative (bilateral, mutual) communication helps build community capacities, as well as build resilience. manage threats. It is necessary to solve the need for increases system resistance and adaptation and consider under detailed analyses processed for each selected threat, after threats are prioritized based on procedure for the vulnerability analysis. The resultant graph on the "Matrix" list shows all threats for which all impacts, ability to manage threats and probability are evaluated.
Evaluation of city/municipality resilience
Specifi c tools for this step in the Czech Republic have as yet not been processed and applied. Global experience and research show that the sole analysis and evaluation of municipality or city vulnerability is insuffi cient for the further building of resilience. The preceding methodology steps provide numerous impulses for decision-making; however, they do not look in detail for weak areas in resistance of a resilience solved system to catastrophes. Therefore, the evaluation of resilience represents a certain upgrade above the standard evaluation of threats and risks and its output should be outputs from the evaluation of current system resilience, including information -in which areas and parts the system is more and less resilient, and in which areas, or indicators, it is necessary to look for, plan and implement measures for status improvement. Evaluation of current resilience can be done either in a simplifi ed form by brainstorming, SWOT analysis and "cost -benefi t" analysis (suitable rather for smaller municipalities), based on the results of previous steps, or adaptation of the City Resilience Index approach (Da Silva, 2013) can be used for this city or community, is divided further into three interlinked parts. First it is necessary to analyse and assess evaluate environmental risks, whose output is mainly the prioritization of threats, performed on the basis of subjective assessment by members of the workgroup and the available knowledge base. Following onto these steps, it is necessary to evaluate the current condition of resilience, which will, amongst others, identify gaps in the current level and quality of the target system against threats. This evaluation of city resilience should in the future be repeated periodically with the purpose of improving some areas in reaction to the implementation of action plans for the future building of resilience.
Analysis of environmental risks as a combination of vulnerability and exposure to threat
The potential vulnerability of targets may, for the purposes of the methodology, replace the actual seriousness of occurrence of risk in real time. The above concept of vulnerability was already accepted by the expert public as suitable. In this step, the authors of the methodology, use the tools of the "Methodical procedure for the vulnerability analysis" (Dlabka et. al., 2016) , which was accepted by several modifi cations.
The combination of vulnerability and exposure for each risk from the "territories analysis" part ("selection of vulnerable territories and activities" potentially exposed to the impact of the given threat). Furthermore, it is complexly solved in the section "evaluation of vulnerability" for each threat.
Evaluation and selection of priority threats for solving, identifi cation of residual risks including an increase in resistance and adaptation
The solution is closely linked to the previous methodology step. Based on the fi lled in values for threats in procedure for the vulnerability analysis, the resulting position of respective threats will be shown automatically in an independent matrix (vulnerability of city/municipality vs. probability of solved threat) under the analyses of respective threats (always on each list) and at the same time it is supplemented in the fi nal matrix "Prioritization of threats", see fi nal "Matrix" list.
Increase of resistance and adaptation of the city/ municipality/community system is contained to a certain degree on each threat analysis list, under questions related to evaluation of system ability to the vulnerability analysis, i.e. they shall be considered as "conditionally acceptable" in the evaluation and selection of priority threats for solving. The group of residual risks must also include threats falling in the red area of the matrix (unacceptable risks), which were not currently selected in the subsequent period, defi ned in the action plan, for priority solution.
Communication with participating parties and the implementation of measures
Communication with participating parties (stakeholders) is recommended in the contemporary crisis management concept during the whole process of risk evaluation and management (ISO 31 000:2009). Under this methodology, it is suitable to invite experts from the interested parties to the process of building resilience already from step 2, when forming the workgroup.
In this methodology step, it is suitable to focus primarily on communication of goals and measures set out in the proposed action plan for building resilience, with the broad public, e.g. during public meetings of the city or municipality government. As a useful tool for this step seems to practical using of certifi ed methodology KOMRISK (Danihelka et. al., 2015) .
Use of feedback: monitoring, testing, training
To build resilience and the sustainable life of inhabitants and sustainable ecosystems of the city, municipality or community, it is recommended to use feedback, fi ndings and recommendations, arising from the long-term monitoring of residual and currently solved threats. Similarly, it is necessary to regularly verify and test the technical and organizational measures against individual threats or their combinations. As was already mentioned at the beginning of the methodology, regular topical training can prepare the system for unforeseeable or unknown threats.
Evaluation of results, periodic check
Evaluation of results from the implementation of planned goals, set out in the implemented action plan and regular checks of performance, linking to previous solution steps. In Deming´s diagram of continuous improvement, this is the third step (1. Plan -2. Do -3. Check -4. Act further). purpose, prepared by the authors of the methodology for end users (see fi g. 2). The authors recommend looking into this tool even though you decide to use the expert abbreviated evaluation of resilience, containing a more detailed description of seven qualities or features of resilient cities, confronted with seven principles of resilient thinking (Moberg and Simonsen, 2015) .
The authors recommend familiarization with the relevant tool even if the city/municipality can defi nitely apply easier access, e. g. based on expert estimate, simplifi ed form of brainstorming, SWOT analysis (see more in publication UNISDR, 2012).
Formulation of joint solution and collaboration (action plans for resilience)
Based on the summarized outputs and impulses from the previous determination of vulnerability and the resilience of cities or municipalities (especially steps 4.2 and 4.3 of the methodology), the workgroup should further look for existing, or propose new, joint solutions and plan their implementation in the conditions of the city or municipality.
In this process we recommend applying the BBB -"Build Back Better" (plan, build, renew even better after impact of catastrophe) principle and the approach of continuous enhancement of resilience in the municipality or communities. See the Sendai Framework (UNISDR, 2015) for disaster risk reduction per pages 10-25, chapter IV. Activity priorities -four priority areas: Priority 1: Understanding disaster risks. Priority 2: Strengthening disaster risk governance to manage disaster risk. Priority 3: Investing in disaster risk reduction for resilience. Priority 4: Enhancing disaster preparedness for effective response and to "Build Back Better" in recovery, rehabilitation and reconstruction.
In order to draw up an action plan for resilience it is possible to fi nd inspiration in documents of a various kinds (Commission Staff, 2013; Resilience Alliance, 2004; Amper, 2016) .
Evaluation of residual risks, mitigation measures and current crisis plans
Residual risks in this methodology are those threats which fall in the orange area of the matrix during the solving of the previous step 4.2, respectively in the fi lled in matrix summarizing the threats matrix in the conclusion of procedure for resilience accepts (Zio, 2016 ) the fact that a wide range of undesirable events (long-term stresses and acute shocks) may occur suddenly or in a short period of time, which may not necessarily be foreseeable. Part of the resilience is usually adaptation -e.g. a change in the government approach at any level to the community), which switches from disaster management to risk management -in accordance with the Hyogo Framework (UNISDR, 2005) .
The current world trend encourages cities and communities to build their resilience. It is the building of complex resilience on several levels, namely the resilience of urban / municipal resilience, citizens, infrastructures and environmental compartments located in the cadastre of the city and the municipality. The above-mentioned approaches therefore fully respects, and takes into account all the objectives set by the Sendai Framework, postulated in 2015.
Conclusion
New certifi ed methodology "Tools of Resilience", as the main result of the project no. VF20152016047, was designed to facilitate the Czech Republic's engagement in international activities in the area of reducing the risks of environmental disasters and increasing the resilience of communities. At the same time, it contributes to the preventive and mitigating part of reducing the risk of disasters of environmental origin more effectively, using current scientifi c and social knowledge.
The resilience building process is focused on increasing the performance and effi ciency of a system facing multiple threats rather than addressing individual prevention or mitigation of assets (values) as a result of individual undesirable situations. A particular aspect of resilience is that it increases the community's preparedness also for unknown threats, so it can be compared with the hardiness and fi tness of a person.
Thus, resilience of the city describes the ability to function in such a way that residents and workers (especially the poor and those with increased vulnerability or reduced ability to respond to disasters) survive the occurrence of potential threats (especially disasters) without major harm and continue to benefi t from the city system and its services. Resilience is focused in the long run.
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Repeating of the Process According to Need or Set Revision Interval
After the lapse of the implementation term of the approved action plan for the building of resilience, it is recommended to start with the next round of methodology application in compliance with the principle of continuous improvement.
According to general experience, the time or repetition of the cycle of similar processes in public administration and municipal government is from three to fi ve years or in the case of the occurrence of any serious changes in the evaluated system.
Discussion
Risk assessment and the implementation of measures to reduce specifi c foreseeable risks will continue to play a signifi cant role in spatial and urban planning processes. Similarly, in the opposite direction, spatial planning has a signifi cant impact on the safety and security in the specifi c area. The proposed methodology procedure was developed as a guideline for a holistic expression of city or community resilience. The process is structured for each identifi ed threat, or a combination of threats that are considered critical to the measurability of the resilience of cities/communities.
The presented methodology contains two sets of tools. The fi rst of these are mandatory (legislative) tools to assist in the implementation of key actors' obligations, all of which are legally applicable. The second group is optional (voluntary tools) that are available in the world or have been newly created specifi cally for use in the proposed procedure. Both sets of resilience building tools are recommended in parallel during the process. In addition to the main obligations that take account of the resulting regulatory obligations and strategic requirements related to public authorities, voluntary instruments are listed and linked.
The holistic approach in the proposed process also combines the physical aspects of cities with less tangible aspects that are related to human behavior. These intangible aspects are also important for assessing the resilience of the entire city system in the context of possible threats (environmental, economic, physical and social). The above is mainly for a comprehensive view of the system (or city or municipality) rather than considering its individual subsystems (more can be found for example in Moberg and Simonsen, 2015) .
The resilience building process substantially extends the traditional disaster management methods, which are based on risk assessments taking into account only the threats in their particulars and for a short period of time. Conversely, the idea of
